Appl.No. 10/656,096 PATENT 

Amdt. dated January 1 7, 2007 

Reply to Office Action of Sept. 26, 2006 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

1 . (currently amended) A management server connected to a plurality of 
servers to manage storage areas included in storage apparatuses as virtual storage areas; wherein 

said storage apparatuses are shared by said plurality of servers; [[and]] 

said storage apparatuses include assignment areas which are storage areas 
assigned to at least one of said plurality of servers; 

data stored in said assignment areas of said storage apparatuses includes high- 
priority data having high priority and low-priority data having low priority: 

said management server judges whether data to be written in said storage 
apparatuses is the high-priority data or the low-priority data on the basis of a write request of 
data from one of said plurality of servers and keeps a judgment result and position information of 
storage areas in which said data is written; and 

said management server being responsive to an area assignment instruction of 
storage areas exceeding unassigned areas received from one of said plurality of servers to release 
at least part of said assignment areas of other servers as unassigned areas and assign released 
areas to one of said plurality of servers[[.1~[ , wherein upon receiving an area assignment 
instruction, the management server judges whether (i) a size of the unassigned areas exceeds a 
size of the storage areas specified by said area assignment instruction, (ip a total size of the 
unassigned areas and unused areas exceeds the size of the storage areas specified by said area 
assignment instruction, or (iip a total size of the unassigned areas, the unused areas and storage 
areas having stored low-priority data exceeds the size of the storage areas specified by said area 
assignment instruction, and when the condition (iip is met, said management server releases at 
least part of storage areas in which the low-priority data is stored, of the assignment areas of 
other servers as unassigned areas and assigns at least areas to one of said plurality of servers . 
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2. (previously presented) A management server according to Claim 1, 

wherein 

said assignment areas of said storage apparatuses include used areas and unused 

areas; and 

said management server includes information for identifying said used areas and 
said unused areas of said assignment areas; 

said management server being responsive to an area assignment instruction of 
storage areas exceeding the unassigned areas received from one of said plurality of servers to 
release at least part of said unused areas of said assignment areas of other servers on the basis of 
said identification information as unassigned areas and assign released areas to one of said 
plurality of servers. 

3. (canceled). 

4. (previously presented) A management server according to Claim 2, 

wherein 

data stored in the used areas in said assignment areas of said storage apparatuses 
includes high-priority data having high priority and low-priority data having low priority; and 

said management server judges whether data to be written in said storage 
apparatuses is the high-priority data or the low-priority data on the basis of a write request of 
data from said server and keeps judgment result and position information of storage areas in 
which said data is written; 

said management server being responsive to an area assignment instruction of 
storage areas exceeding the unassigned areas received from one of said plurality of servers to 
release at least part of unused areas and at least part of areas in which the low-priority data is 
stored, of the assignment areas of other servers as unassigned areas and assign released areas to 
one of said plurality of servers. 
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5. (original) A management server according to Claim 1, wherein said 
management server makes billing processing for each of said plurality of servers utilizing said 
storage apparatuses at predetermined intervals. 

6. (previously presented) A management server according to Claim 5, 
wherein said management server establishes different billing amounts depending on where low- 
priority data is stored and high-priority data is stored. 

7. (currently amended) A storage apparatus system comprising: 
a storage apparatuses; and 

a management server connected to a plurality of servers and said storage 

apparatuses; 

said management server managing storage areas of said storage apparatuses as 
virtual storage areas; 

said storage apparatuses being shared by said plurality of servers; 

said storage apparatuses including assignment areas which are storage areas 
assigned to at least one of said plurality of servers; 

data stored in said assignment areas of said storage apparatuses includes high- 
priority data having high priority and low-priority data having low priority; 

said management server judges whether data to be written in said storage 
apparatuses is the high-priority data or the low-priority data on the basis of a write request of 
data from one of said plurality of servers and keeps judgment result and position information of 
storage areas in which said data is written; 

said management server being responsive to an area assignment instruction of 
storage areas exceeding unassigned areas received from one of said plurality of servers to release 
at least part of said assignment areas of other servers as unassigned areas and assign released 
areas to one of said plurality of servers[[.]] 3 wherein upon receiving an area assignment 
instruction, the management server judges whether (i) a size of the unassigned areas exceeds a 
size of the storage areas specified by said area assignment instruction, (ii) a total size of the 
unassigned areas and unused areas exceeds the size of the storage areas specified by said area 
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assignment instruction, or (up a total size of the unassigned areas, the unused areas and storage 
areas having stored low-priority data exceeds the size of the storage areas specified by said area 
assignment instruction, and when the condition (HQ is met said management server releases at 
least part of storage areas in which the low-priority data is stored, of the assignment areas of 
other servers as unassigned areas and assigns at least areas to one of said plurality of servers . 

8. (previously presented) A storage apparatus system according to Claim 7, 

wherein 

said assignment areas of said storage apparatuses include used areas and unused 

areas; and 

said management server includes information for identifying said used areas and 
said unused areas of said assignment areas; 

said management server being responsive to an area assignment instruction of 
storage areas exceeding the unassigned areas received from one of said plurality of servers to 
release at least part of said unused areas of other servers on the basis of said identification 
information as unassigned areas and assign released areas to one of said plurality of servers. 

9. (canceled). 

10. (previously presented) A storage apparatus system according to Claim 8, 

wherein 

data stored in said used areas of said storage apparatuses includes high-priority 
data having high priority and low-priority data having low priority; and 

said management server judges whether data to be written in said storage 
apparatuses is the high-priority data or the low-priority data on the basis of a write request of 
data from one of said plurality of servers and keeps judgment result and position information of 
storage areas in which said data is written; 

said management server being responsive to an area assignment instruction of 
storage areas exceeding the unassigned areas received from one of said plurality of servers to 
release at least part of said unused areas and at least part of areas in which the low-priority data 
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is stored, of the assignment areas of other servers as unassigned areas and assign released areas 
to one of said plurality of servers. 

1 1 . (original) A storage apparatus system according to Claim 7, wherein said 
management server makes billing processing for each of said plurality of servers utilizing said 
storage apparatuses at predetermined intervals. 

12. (previously presented) A storage apparatus system according to Claim 11, 
wherein said management server establishes different billing amounts depending on where low- 
priority data is stored and high-priority data is stored. 

13. (currently amended) A computer program product for a management 
server which manages storage areas included in storage apparatuses as virtual storage areas, 
wherein 

said management server is connected to a plurality of servers; and 
said storage apparatuses are shared by said plurality of servers through said 
management server and include assignment areas which are storage areas assigned to at least one 
of said plurality of servers , wherein data stored in said assignment areas of said storage 
a pparatuses include high-priority data having high priority and low-priority data having low 
priority ; 

said computer program product comprising: 

a code for judging on the basis of a write request of data from one of said 
plurality of servers whether data to be written in said storage apparatuses is said high-priority 
data or said low-priority data; and 

a code for information indicative of judgment result and position of 
storage areas in which said data is written; and 

a code for being responsive to an area assignment instruction of storage 
areas exceeding unassigned areas received from one of said plurality of servers to release at least 
part of assignment areas of other servers as unassigned areas and assign released area to one of 
said plurality of servers , wherein upon receiving an area assignment instruction, the code for 



Page 6 of 15 



Appl. No. 10/656,096 PATENT 

Amdt. dated January 17, 2007 

Reply to Office Action of Sept. 26, 2006 

being responsive to an area assignment instruction judges whether (0 a size of the unassigned 
areas exceeds a size of the storage areas specified by said area assignment instruction, (ii) a total 
size of the unassigned areas and unused areas exceeds the size of the storage areas specified by 
said area assignment instruction, or (iii) a total size of the unassigned areas, the unused areas and 
storage areas having stored low-priority data exceeds the size of the storage areas specified by 
said area assignment instruction, and when the condition (iii) is met, said management server 
releases at least part of storage areas in which the low-priority data is stored, of the assignment 
areas of other servers as unassigned areas and assigns at least areas to one of said plurality of 
servers ; and 

a computer readable storage medium for storing said code. 

1 4. (previously presented) A computer program product according to 
Claim 13, wherein said assignment areas of said storage apparatuses include used areas and 
unused areas; and said computer program product further comprising: 

a code for information for identifying said used areas and said unused areas of 
said assignment areas; 

said code for releasing at least part of assignment areas of other servers as 
unassigned areas including a code for being responsive to the area assignment instruction of 
storage areas exceeding unassigned areas received from one of said plurality of servers to release 
at least part of said unused areas of other servers as unassigned areas on the basis of said 
identification information. 

15. (canceled). 

16. (previously presented) A computer program product according to 
Claim 14, wherein data stored in said used areas of said storage apparatuses include high-priority 
data having high priority and low-priority data having low priority; and said computer program 
product further comprising: 
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a code forjudging on the basis of a write request of data from one of said plurality 
of servers whether data to be written in said storage apparatuses is said high-priority data or said 
low-priority data; and 

a code for information indicative of judgment result and position of storage areas 
in which said data is written; 

said code for releasing at least part of unused areas of assignment areas of other 
servers as unassigned areas including a code for being responsive to the area assignment 
instruction of storage areas exceeding the unassigned areas received from one of said plurality of 
servers to release at least part of said unused areas and at least part of areas in which said low- 
priority data is stored, of the assignment areas of other servers as unassigned areas. 

17. (previously presented) A computer program product according to 
Claim 13, further comprising: 

a code for causing said management server to execute billing processing for each 
of said plurality of servers utilizing said storage apparatuses at predetermined intervals. 

1 8. (previously presented) A computer program product according to 
Claim 17, further comprising: 

a code for establishing different billing amounts depending on the cases where 
low-priority data is stored and high-priority data is stored. 

19. (currently amended) A management server according to claim 1, further 
comprising a storage pool management program, wherein said storage pool management 
program has at least an unassigned block list and information on a number of unassigned blocks 
and, when at least said number of unassigned blocks exceeds a size of area assignment requested 
by said area assignment instruction received from said one of said plurality of servers, 
determines that the requested area assignment is possible and executes area assignment 
processing including separating unassigned area of said size from the unassigned block list. 
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20. (currently amended) A management server according to claim 19, 
wherein said storage pool management program further comprises storage pool assignment 
information, said storage pool assignment information including information on a number of 
unused blocks for each virtual storage area and [[the]] a serve r from the plurality of servers to 
which the virtual storage area is assigned, wherein when a total number of said number of 
unassigned blocks and said number of unused blocks exceeds said size of area assignment 
requested by said area assignment instruction received from said one of said plurality of servers, 
said storage pool management program determines that the requested area assignment is possible 
and executes area return processing including issuing an area return instruction to a server to 
which a virtual storage area having said number of unused blocks has been assigned. 
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